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1. ' INTRODUCTION

During the past year there has been a steady progzress in the
malaria field. Many new projects have been implemented, and
there has becen an inerease in staffing and financial support from
WO to the older established scheres. Lack of funds, both from
Government and the Organization sources, have prevented the
extensieon of cxasting projects, although 1n many cases 1t is
likely that the desired offect of interruption of transmission of
malaria can only bt achieved by an increase in the project area.
In the smaller projects 'an Afracan conditions the effect of move-~
nent of population tnrough the projgect area 15 often so great as
to prejudice the ontire success of the scheme.

Thore has beon a gradual transition from the aim of malaria
control to thet of cradacalion. This means that only the inter-
ruption of transmission of the disease can be accepted as evidcnce
of successy; indeed a difficult eriterion Yo realize, because
eradication demands & fur zresboer perfection an all aspects of the
projcct than control. In many cascs the results have becn dis-
appointing for a variety of reasons which are discussed in more
detail below.

Therc have also been long delays in implementation of new
projects, which have beeh frustrating to govermments and project
staff alike. Before a project can be put intc operation, and
funds released for recruitment of pergonnel and despatch of
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supplics and cquipment, a very detailed plan of operations must

oc prepared on which the wnole future conduct of the campaign is
based, Beforc such g plan, is accepted by the Government and the
international agcneres, consideravle revision is required to mest
the respective requirements of both parties, and this takes often
a very long time to complete. Even when the plan 1s signed there
1s stall a further delay duc to the daifficulties in recruitment of
suibable personnel and also to allow for the shipment ana delivery
of transport and supplies. However, every attempt is being made
to streamlinc these defects in order that plojects can in future
be implemented more rapidly after their initial planning.

With the transition from control to eradication increasing
stress 1s laid on improvement of the adminisgtrative agpect. In
view of the degree of perfection demanded if transmission is to
be interrupted, every aspcct of the administrative side of the
project requires to be doveloped ana properly slaffed in order
that the technical personnel may devote themselves wholly to the
vital task of evaluation. In many cases 1t has been found
necessary to inelude anternational administratave officers on
the stafl of the projects. At the samc taime, largely due to
inefficient reporting in the past, very little is known about
the accurate costing of malaria cradicatbion projects in the
African Region. The cost per head of population during the
attack phasg varics greatly according to the difficulty of work-
ing in local condaitions, with the figures ranging from §$US.0.15
poer hoad of population in Swaziland to $1.R0 in the forest area
of the platcau of ILiberza. Morc efficient administration and
logisties in the {icld combined with a better system of standardized
reportang will ensure tho provision of the costing data necessary
for planning a large-—scale eradication prdject.

This rcview covers some of. the more wmmportant aspects of
malaria cradicatioh in the African Region with cmphasis on the
various Lactors which have led to failure in the past, and out-
lines the steps which should be taken in future to ensure a
higher degree of efficiency in all the projects.

2.  DEEPARATION FOR 4 IALAL4 TRADICATION PROJECT

Emphasis in the pasl has always bcen on a careful malario-
melric study of the situation in the country before beginning the
attack phase of the projcect. In most cases this survey has been
1a the form of a "pilot progect!", whose aims werc to demonstrate
the degree of malaria infoction in the commudity, The bionomies
of the principal vectors and the efficicncy and duration of effect
of different insecticides 11 lecal conditions. This material is
of vital amportance both to permit the realistic planmng of the
malaria eradicatilon programme and also to provide adequatc base-
line data for later cvaluation of the progress of the project.
However, in very fow projects has the necessary time been spent
on a complcte geopraphical reconnaissance throughout the proposed
project arca.  Such a reconnailssance involves the preparation of
maps saowing means ol access to villages and hamlets, and also



EM/ME-Tcch.2/38
page 3

includes a complete housc and vobulacion survey, On these data
the whele opcration of the spraying canpaign is based, and without
them the later evaluatiom cannot bc accurately planned and carried
out.

It 15 easy to sec how, 1n areas where communications arec
dafficult or absent, the lack of geographical recomnaissance has
resuluved in Lne missing ol a significant mumber of houses in the
spraying campaign. Tobal coverapge, which is the aim of the
spraying oporations, can only be achieved if the area is properly
mapped and thc location of every house known which enables the
programme of work of the spray gangs to be efficiently planned.
Many malaria projects in this region have based their origimal
caleculations on a rough gucss of the houses and populations
involved. It is hardly surprising thorefore that thelr results
do not show the interruption of transmission. It is considered
to be well worth the delay for all work in established projects
to coase for a period of six months to enable this geographical
recconnaissance to be carried out under the supervision of a
sanitarian or ficld officer. The greater efficiency and better
planning of work which will rcsult from these measures may change
a partial failure into a complote success as measured in terms of
the interruption of transmission of malaria.

It is cmphasized that the goographical reconnaissance must
be 2 contiming feature of any project. New houses are built,
old ones destroyed, and new villages spring up. All these
changes must be continually registered on the project maps, to
ensure ‘bthat total coverage is maintained in the succeeding years
of the campaign.

Another important item which must bc considered during the
preparatory phase of an eradication project is the introduction
of legislation. In many territories local enactments permit
the entry of health personnel to houses for the purpose of
spraying and for searching for the presence of vectors. Huowevor,
1n the vast majority of countries in this region there are no
means of enforeing spraying in the case of refusal by the house-
holder. Although 1t is rarely nccessary to apply such legislataon,
its mere existence acts as a deterrent to the houscholder who is
congidering refusing admiscipn to the spraymen. A refusal of this
type 1n a village is infectious and 1f successful is often
followed by many morc, especlally in md around townships. Such
legaslation is frequently dafiicull to introduce as it affects the
rights of the indivadual. Howcver, 1t should beo remembered thab
the govermment as well as the Organization is spending a consider-
able amount of money to achieve tho cradication of malaria. Only
when this aim 1s realized will it be possiblc for the anmal out-
lay to be sigmficantly reduced. It is therefore in the
govermient!s intercst to prevent the occurrenco of these refusals,
the effect of which on total coverage may in many cases be signi-
ficant enough to prcjudice the cntire success of the.campaign.
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Some of the nced for legislationr cen be offset by a well
prepared health educatlon campailgn throughout the whole of the
prejece ared. Tnas requires carcful planning and a detailed
study of local condirbions. The work of the spraying and
avaluation staff con ve made casier by a preparatory spread of
information among the population, because much of the loeal
opposition 1s due to lack of understanding., Health cducation
1n an sradication projcil aoes nov domant a great deal of
expensive equipmcnt and demonstration facilities. It depends
1h hokt cases upon a good understanding of local fecling @nd
local custom and on a careful study of the impact of the needs
of cradication on the local population, When this impact is
fully understood, "a programme of public educgtion can be put
into effect as an essential part of tho preparatory phase of the
project, and continued and ¢ eveloped throughout the whelc of the
cradication campaign in order to keep the population aware of
priogress,

3. RESTDUAL SPRAYINC

In practically all types of loecal conditions the main
weapon for eradication at the disposal of- the malariclogist is
residual spreying. Even waith the development of resistance
in anophelines to insccticides and in the presence of such un-
favourable factors as exophily in the mosquito, residual spraying
still remalns the most effoctive means of interyrupting trans-
mission of malaria. However, only total coverage can be
cxpected to achieve this objcetave. This coverage relates not
only to the spraying of overy habitation within the project arca,
but also to the efficient treatment of every part of each habita-
tion which may act as a resting place te the anopheline vectors.
In mich of Africa therc is evidence to show that 4.gambiae rests
high up 1n the roof as well as under the saves oubside the house.
In many parts of the continent (e.g. Liberia and Zanzibar) the
roofd are exceedingly high, cxtending up to twenty fect from
floor level. Even when there 18 no indervening ceiling such a
roof is difficult for the spraymen to treat with conveniional
apparatus, and the widespread problam of partial ceilings
accentuates this difficulty. It is a matior of firm policy that
all possible resting surfacos should be treated as part of the
routine spraying, unlcss thore is definite ovidence to show that
the vectors do not rest therce cither before or after the applica-
tion of residual insecticades

In order to ensure this total coverage a very high degrece of
effoetive sunervision is necessary. In gencrel the spraymen and
their immediate supervisors (squad leaders) carry out their work
in an efficient manner. If there is failure to achiceve total
coverage 1t 1s not as a rule the fault of this level of employee.
In the African resion, however, there is a serious lack of the
middle grade of superviscr. For this reason, 1t has been
necessary to provide for an increase in international sanitarians
(or freld officers) in all thg projects in the region. This
increase is clearly shown by a comparison of the mumber of
sanytarians provided by WHO in 1958 (8) and in 1859 (8), whercas
in 1960, thirty sanitarimns arc foreseen.
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One should nol, however,; accopt the prescnce of thesc
mnternatlional stalf as the solutioa to tho problem,  Every
atbumpt is berag made to cslavlisn training courses voth in
the English and srench lanpguace where a large number of national
suporvisors con reccive oxpert ranstruction. Other methods of
checking on the clficicncy of spreying (chomical cstimation, bio-
assay, obe.) camnot 14 any way replece the vital ficld supervision
WialCad 1s ule oaly neas of cuasu..n: total coverage.

Duraing the past two years, a grcat doal of "3ridence has been
collected ol the deov.lopment of resistance in A.gambiae to the
dieldrin/THC group. It is interesting to note that this resist-~
ance has only beon described so far in West Africa, In East and
South Africa, in spitc of bhe extonsive use of dieldrin and BHC
for many years, there has been no cvidence of resistance and
A.cambiae remains normally susceptible to dieldrin. However,
due to the many disadvantages of this insecticide, which include
its toxicity to man and animals, its intrinsig expensc and its
failure to live up to the original claim of one year duration of
residual effect in African conditions, dieldrin is fast giving
place to DDT. The latier insecticide, in spite of its many
theorctical disadvantages (c.g. irritant effect, lower initial
toxicity to anophelines), continués to give oxcellent results when
properly applied. In Liberia, where the conditions for residual
spraying are extremely difficult, the concentration on total
coverage and on efficient treatment has resulited in the apparcnt
interruption of transmission over a wide area, It is,
however, too early as yet to be able to assess this project, but
1t can be said that tho thorough application of DDT atone in the
absence of any associated chomoprophylaxis, has produced the most
cncouraging results. So far there i1s no proven casec of developed
regsistance ol A.gambiae to IDT although there has becn a
suggestion of a resistant A.mclas on the coast of the Belgilan
Conge which could not be finally established due to the dis-
appearance of the species Tollowing intensive aerial larviciding.
Naburally, contimal watch is being kept in every project for the
development ol any aew resistancoe so that the nccessary steps can
be taken to romedy the situation wathout dclay.

4. EVALUATION

Fvalvation of z malaria eradication project does not only
entail the collection of epidemological and entomological data.
It must cover cvery aspect of the project in order to show up
points of fajlure in the conduct of the prograrme.  Like the
goographical reconnaissance 1t 1s a contimuing commitment. In
all phases of -eradication the aim of evaluation should be to
demonstrate failure in any part of the work. This will include
the missing ol houses i1n the spraying campaign, incomplete
coverage 1n any auxiliary drug prophylaxis, the presence of
small pockets of malaria infection in a community and especially
the production of secondary cases rosulbing aithor from local or
uumigrant parasite carriers. But evaluation must go further.
It should anot only point out thesc various failures but must
also demonstrate the causc and provide the ramedy.
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As Judged by thesc critcria, which arc only given in a
ceacral sensc and do not by any meoans cover the whole facld,
the standard of cvaluation in most of the projcets in the reopion is
disopnoantingly low, Huen of tals a1s Jue to lack of
sufficiently trained staff., liore trained technicians are
urgently required gnd to provide them will be one of the aims
of the llalaria Iradication Training Centres shortly to be sot
up by VEO in tho region. In addition, poor admimigtration has
also becen responsible for farlure to evaluate accurately the
rrogress of projects.,

Ia order that the m2ay programmes now in progress within
the regioa can be proporly studied ond covaluated, a great deal
of data smust be made available relatang te all aspects of the
work. As a rosult of such a study details can be made available
not only of tho progress of the projects but also of the costing
of the dafferent phases of the eradication prograrme. This
calls for a stendardization of roportiar in order that the
necessary data can bc extracted without too much difficulby.

The system of reportaing from many projoects in the past has beon very
variable, and Irequently vital dota arc omitied which canhot at

a later datc bo obtained. WHO is at present preparing a
standardized sysicom of roporting. It is emphasized that such

a report will not only makec 1t easier to artrast the nocessary

data but will also simplify the task of the project leader.

5. THME USE OF DaUGS IN MATARIA EIU ES IN THE AFRICAN
REGION

Drugs arc indlcatcd in four dilferent ways in thc malaria
eradication programme in Africa:

1) In the form of nass chomoprophylaxie as an auxiliary
to residual spraying, in areas where the latber method is
unable by itsclf to achicve the interruption of transmission
for some technical rcason {cxophily, etc.)

2) For the single dosc treatment of immigrants or of
nomadic populations {e.z. Mulani) who are entering or
traversing project areas. Singlo dose treatment only is
usually possible in thesc cases becaunse of the dafficulty
in following up the ummigrants.

3) Torn the treatment of parasito-positive cases 1n the
surverllance and maintenance phascs of a malarma eradication
programme,

4} In the form of medicated salt as o sole means of
cradicating malaria in an arca where other methods are
not practicable for various recasons.
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Moss chenoprephylazis as an auxiliory to residual spraying
hes been tried out 1n a mumber of territories within the region.
In order Lo ketp tac cost of tris auwxiliary method to a minimum,
ovesy attempt has becen made to find the means whercby the drugs
can be administercd under logal arrangcements (by village headmen,
schoolmasters, ctc.) in order to avoid the uxpense and administra-
tave dafficulties of treatment by health teams on a nominal rell
basis. The results have been on the whole disappointing largely
due to the facl that a total coverage of the population with the
drug has not becen achieved. In those areas where 100% treatment
of the inhabitants has been obtained the results have been
universally cxcellent. Such conditions cannot often be obtained,
and 1t would appear thoreforc that mass chemoprophylaxis should
only be rcscrved for arecas whorce 1t has beon conclusively shown
that residual spraying with totel coverage cannot interrupt trans-
mission by 1tself. It is nobt consadored that this conclusive
evidence has bcoeh demonstrated in any project in the region.

The siggle dose troatment for immigrant and nomadic popula-
tions is at present the subjoct of study in many parts of Afraca.
Such drugs as primaguine and pyrimethamine, in conjunction with
chlorogquine as a schaizonticide, arc being tried out in many areas
and it is hoped that a comparative study will be able to be made
within the next fow months. The treatment of cases in the
surveilllancc phase of eradication programmes is a problem which
has prescnted very lattle opportunity for study in this region.
With the introduction, howcver, of new surveillance projgecls atb
the ond of this year and during 1960 more infermation will become
availdble. In any cvent, the treatment of cases of malaria has
been cxhaustively studied elsewherc in the world, and should
provide little difficulty in practace.

Pinottrts method of the eradication of malaria by the use
of medicated salt waill shortly be put on trial in Northern Ghana
i an area with a population of 60,000, The programme is in
the preparatory phasc at present and it 15 not anticipated that
tho supply of medicated salt wall be distriluted before mid-1960.
This mothod, if shown Lo be practicable in African conditions,
may be indacated in certain arceas wherc residual spraying is
difficult 2f not i1mpossible to carry out with the degree of
perfection demanded for cradication of mglaria. There is, for
example, reason to belicve that gll the salt sources for the
contral forcst arcas of Iaheria arc restricted to limited lines
of supply. If this can be shown to bc the case, and a study is
now in progrcss, it may be possiblc to deal with largc areas by
this mothod alonc - areas in which residual spraying presents
unusunal drfficultics due to the avnormally difficult terrsin.
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S.  IRALNING
Although there are soill maay technical difficuliires to be

solved in different parts ol the rerion, the srincipal barriers

to nalasia eradicabion in Africa arc a lack of funds and a lack

of trained personnel. Little can oe done adout the lack.of

funds at this stase, but a great deal caw be done 0 improve the
nmumbers auld bie sbandard of trained perconnel in the reszion. I

is nlanned to establish at Amany i1n Tanganyika a Malaria Eradica-
ion Training Centre which will be stalfed and run by WHO. Thas
training centire, wnich i1s plamned to begin its courses of
instruction during tne second half of 1960, will provide for
trainees at all levels from the lnglish~spesking countries in the
region. Three or four courscs will be run each ycar, cach one
providing instruction for twelve te fifteesn trainees. In addaiilon
to these full courses there will be short refresher courses
specilally intended for more senmior persomnel, In view of the
serious need for field superviscrs and laboratory technicians

(both entomclogical and haematological), who play a vital part in
the field campaigns and in the svaluation respectively, emphasis
will be placed during the early courses on this level of personnel.
For the more senior staff, WHO will endeavour to provide the
opportunity for them to visit projects elsewhere as well as to

take part an the refresher courses at the training centre. The
specific needs of malama eradication prozrammes will be stressed
in all forms of training. It is hoped to establish a second
training centre, this time for courses in the French language,
during the second half of 1960 with the aim of beginmng anstruction
garly in 1961l. Training in all i1is aspects represents an urgent
need in this region and zt will receive high pricrity in the WHO
programme during the next few years,

7. LRESFA.CH

There are still a large number of important questions with a
direct bearing on the conduct of the malaria eradication programme
which can only be answered by a/plred rescarch, either by fiold
teams or in institutes wrthin the recion. The following items
give an indication of ine scope of this wimportant work in which
WHO will eadeavour to provide assistance during the next two years:

1) The 1mportance of the symptomlcss parcsite carricr 1s ol
vhich will heconme of i1ncreasine giznificance as the surveillunco
phasc of malario cradication programmes in the Afyican regron
s reached., Very littlc s known of the part played by the
symptorless carrier in trossmission and in the production of
secondary cases. Swaziland would provide an ideal centre for
such a study. If Bver cannot pc accepted as a eriterion in
case detection i1n tropical Africa, the difficulties of
surveilllance will be greatly iheressed.

2)  An coffective and long-lasting single-dose treatment mist
be developed for immigrants enbering a protected area. This

T1eld and laboratory study will require the combined efforts

of the malariologist and cntomologast.
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3) Tore study is required oa tne transrission ol

L. faleiparum in Africa. There arc indicalions that

The African strera of thus narasitc may be more persistend
than that froa other parts of bthe world. Tais, I true,
would have an waporbent bearin; on the conduct of the
later sbagcs of eradication programmes, and also affect
the evalustion of thely rcesults.

4) A groat deal more study is required on A. gamblae,

the variety of behaviour in which in different i parts of

the rezlon surgests the presence of a complex similar to
the é;ﬂﬁgqqsygg group, rather than s single species.

5)  Although A. gambige has not yet been reported as
resistant te DDT, €here has always been this graim possibility
to bear in mind,  Experaiments should therefore be carried
out on an increasing scale with other insecticides (e.g. the
organc-phosphorus group) so that the development of double
resistance to DDT and to the dieldran group would not result
1n complete Failure of the programmes.

These are examples of some of the basic needs in the applied
research programme. It 1s considered that WHO should play an
1mportant part in helping to find a solution to these many pressing
problems. There arc now many Institubtes and field tcams in the
rezion which, with a lattle assistance in terms of equipment and
supplies, could carry out such a research prpgrammc. The
appertioning of this work and the amount and type of assistance
‘requiired from the Orgamzation will form the subject of discussion
at the 1959 Malaria Technical Meetinz at Brazzavilie.

8. THE FUTURE OF MALAXTA FRADIGATEON IN THE AFRIGAN REGION

The principal guestion which still remalns to be answered in
much 'of the African region is whether transmission of malaria can
be interrupted by residual spraying with DDT as a solc measure.

It ig essenbial thal the organo-phucphorus group of insecticides
should also be tried out in the field to provide a possible
alternative to DDT. There are andications that, even where
conditions of transmission and communication are mest difficultl

as in the-central province of Liberia, efficicntly conducted total
coverage with DDT may be able to interrupt transmission of the
disczse,

In several projects where sprayins, has been well exccuted,
there are other fuctors which have been partly responsible for
the failure to interrupt transmission., For examplc, the nomadic
Fulam tribesmea in N. Nigeria are conmtinvally on the move throush-
out HHe malaria projcct akFea, and probably provide the main sourcc
of reinfection and persistence of transmission., The projects in
Bobo Diculasso and in Taveta Paré are both too small for population
movement to be excluded as g factor in maintaining transmission,
although vector exophily an the former project is also probably an
important factor. In the majority of projects within the region,
however, total coverage with insecticides has not been achieved.



T/ ME-Tech.2/38
page 10

For these reabons it 1s not possible to state that residual
insecticide as a sole measure has lailed to interrupt transmission.
There 15 no doubt thal anopheline and humen exophily may be
responsiblc for failurc of residual spraying in certain arcas, as
already demonstrated ir Bobo Dioylasse. dow widespread this
factor 1s, and how importdnt 1t would be in widely extended
project areas in which cmphasis was placed on total coversge
with insecticide; yebt romains o be seen. The only available
alternstive to resitdunl spraying 18 mass chemoprophylaxis, whether
alone or in association with spraying., This method has becn
shown to be very diificult in execution, and wholly unsatasfactory
unless carefully céntrellsed on a nominal roll basis. It 1s
therefore ¢videat that far more attention must be paid during
the next few years to the perfection of residual spraying in all
projects with the aim of censuring total coverage.

The fubure policy of WHO in the African region can therefore
be briefly ‘swmarized as follows:

1. To promote and assist eradication of malaria wherever
1t 18 both technically and economcally feasible. 4n
example 15 the Seuth~East African malaria eradication
project which is beginming this year and which should
pass from the assessment -into the attack phase in the
second halt of 1960.

2. 'To assist in the planmng and exceution, subject to

the availability of funds, of mslaria eradication pilot
projects in countries where eradication is not immediately
feasible either on technacal or financial grounds. These
pilot projects must be time-limited with normally a maximmm
of three years, and their objective is clear: to interrupt
transmission of malaria in local conditions. As a result
of sach such project, a detailed technical and administra-
tave plan will be prepared for eradicction of malaria in
all or part of the country concerned according to the
avarlabrlity of financial resources. 4 clear indicabion
of the cost of such a campaign over a number of years will
also be made available both to the CGovermment and to WHO

as a rcsult of the pilol project., Increasing mumbers of
thesc malarvia eradicabion pilot projects arc planned to
begin during the next two years.

3, To provide within the region Training facilities in
the French and knglash language for all grades of personnel,
with special cmphasls on the field supervisor and the tech-
nician. As far as possible, facilitices will also be
provided for travel of the scnior grades of professional
staff to visit projects clsewherc and, wherce indicated, to
attend refresher courses at the training centres.
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4. To promote ~nd assist arplied rescarcih, both in
Institutes and in progects in order to find the solution
to nany of the rressing ~roblems whach still cxdst an the
mataria faeld. Toe sclubion of these problems will help
not only by improvine the efficicney ol ialaria programmes
1n the recson bul also by reducins their cost and duralion,

3. To provide techmical ard administrative advice to
Governrments and projects wrthin the region. Wherc a long-
torm survey 1s indicated, lais will be carried out by
engaging congltants Lo vasit the countries concerned or

by sending there bhc Roglonal Office Assessment Team. The
Regional Office stall of adviscrs 1s being strengthened by
the addition of a second malariolozist, an entomologist, an
enginecr, an administrator and o health educator. These
advisers will be available to visit Governmehts or projects
on requcst.

6. To circulate informatron of nrogress and new dcvelop-
mente among all the teams working in the region., An internal
magazine 15 being started at the Resional Office whach it is
hoped waill provide up~to-date information together with
details of interesting work carried out by members of WHO

and Government staff associated with thc malaria projects.
The costing of all aspects of cach project will be calculated
and made availablc, At the sarc time the Malaria Ycar Book,
published for the first time this year, will be re-issued
gach year in revised form with up-to~date informaticn on ejch
project. Confercnces and Technical Meetings will contimue
to bo held for excaange of information, to provide an
opporbunity for discussion of amportant problems and for the
formlation of new ~olicies withan the region.

This 15 a herculean task but it must be remembered that
malaria cradication is itsclf a dynamic conception, and must
be an expanding projramme 1f 1t 1s to oe successiul. To
promote and assist 1n the cradzcation of malaria on a global
scale 1s the amyrossed policy of WHO, and Africa presents the
createst chagllente. If, at a later stage, funds are made
available to enable tnls replon to procoed to inter-country
eradication, thc porsistence of unsolved technical and
administrative difficulties and the absence of well~trained
national porsomncl will prescnt an cffective barrier to
success, Thesc then are the obstacles to progress which
the governments and WO mst work together to overcome during
the next fow years.



